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Absorbent structure in an absorbent article and a method of producing it 



The present invention refers to an absorbent strucmre in an absorbent aiticJe such as a 
diaper, pant diaper, incontinence guard, sanitary napkin, wound dressing, bed protec- 
tion etc. and comprising a compressed foam material which expands upon wetting. The 
invention further refers to a method of producing the absorbent structure and an absor- 
bent article containing the absorbent structure according to the invention. 

Background of the invention 

Absorbent articles of the above mentioned kind are intended to be used for absorption 
of body liquids such as urine and blood. They usually comprise a liquid pervious 
topsheet» which during use is intended to be facing the wearer's body, e g a nonwoven 
material of spunbond type, a meltblown material, a carded bonded wadding etc. They 
further have a liquid impervious backsheet. e g a plastic film, a plastic coated nonwo- 
ven or a hydrophobic nonwoven, and an absorbent structure arranged between the 
liquid pervious topsheet material and the liquid impervious backsheet. This absorbent 
structure may be constructed by several layers such as a liquid acquisition layer, storage 
layer and distribution layer. 

As a liquid acquisition layer there is usually used a porous material having a high 
momentaneous liquid receiving capacity. Examples of such material are cellulosic fluff 
pulp of thermomechanic or chemothennomechanic (CTMP) type, chemically stiffened 
cellulosic fibers, synthetic fiber structures of different types and porous foam materials 
etc. 

As a storage layer there is usually used cellulosic fluff pulp mixed with so called 
superabsorbents, i e crosslinked polymers with the ability to absorb several times their 
own weight (10 times or more) of body fluids. It is also possible to use an absorbent 
foam material as a storage layer. As a distribution layer there can be used cellulosic 
fluff pulp, tissue layers, foam, synthetic fibers and the like having high liquid distribu- 
tion capacity. It is also possible to combine two or more of the functions acquisition, 
storage and distribution in one and the same layer. 
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It is previously known through US-AO,S 12,450. EP-A-0 293 208 and 
EP-A-0 804 913 to use a compressed foam material of regenerated cellulose, e g 
viscose, as an absorbent structure in an absorbent article of the above mentioned kind, 
e g a sanitary napkin. The article may then be made very Mn and still have a high 
5 absorption capacity. The compressed viscose foam expands quickly i the z-direction 
when liquid is absorbed by the material when wetted 

Object and most importcmt features of the invention 

The object of the present invention is to improve the function of an absorbent structure 
10 in the form of a compressed foam material especially with respect to liquid acquisition- 
and distribution capacity. This has according to the invention been achieved by the fact 
that the foam material comprises two integrated layers having different mean pore 
sizes. 

15 There is further referred to a method of producing an absorbent structure, comprising 
separately forming at least two different foam materials having different pore sizes and 
applying the foam materials on top of each other while still not dry, after which the 
combined material layers are dried and compressed. 

20 There is also referred to an absorbent article such as a diaper, a pant diaper, an inconti- 
nence guard, a sanitary napkin, a wound dressing, a bed protection etc. containing an 
absorbent structure according to the invention. 

Further features of the invention are disclosed in the following description and of the 
25 claims. 

Description of drawings 

The invention will in the following be closer described with reference to an embodi- 
ment shown in the accompanying drawings. 
30 Fig, I shows a schematic cross section of an absorbent stmcture according to the 
invention in compressed form containing three different integrated layejrs 
Fig. 2 shows the absorbent stmcture according to Fig. 1 in expanded form. 



PRDG NR. 525 25.08. '00 09:26 ID:GBG'S PATENTBYRa DAHLS FAX: SIDA 5/ 17 



Fig. 3 shows in a view from above an absorbent article in the fonn of an incontinence 
guard. 

Fig.4 is a section according to the line IVJV in Fig.3 on an enlarged scale. 

5 Description of embodiments 

The absorijent structure 1 according to the invention comprises ai least two. in the 
embodiment shown in Fig. 1 and 2 three, integrated layers 2, 3 and 4. Each layer 
consists of a compressed foam material, which upon contact with Uquid expands 
strongly while absorbing the liquid. The layers have different pore sizes. With pore size 
10 is meant the effective means pore size which the material has in expanded condition. 

The effective means pore size is determined by means of a PVD (Poie Volume 

Distribution)-apparatus manufactured by Textile Research InsUtute. Princeton, USA. 

The function of the PVD-apparatus is described in detail in Miller, B. and Tyomkin. L. 

Textile Research Journal 56 (1986) 35. 
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The different layers 2. 3 and 4 are preferably integrated with each other and partly 
penetrate into each other so that there is no clear partitioning line between the layers but 
a mixture of the different pore sizes. By this the liquid transport between the layers is 
promoted. 



20 



D According to a preferred embodiment the foam material is of regenerated cellulose. 

0 '"'^^ ^ ^"^^'o^*' ^hich is a foam containing a framework of cellulose. The principle for 

making a porous viscose foam is known since long ago and shortly takes place in the 
following way. Cellulose, usually sulphite pulp, is allowed to swell in sodium hydroxi- 
25 de. Carbon disulphide is added at which the cellulose is successively dissolved. In order 
to improve the mechanical strength in the material for example cotton fibers may be 
added. To this cellulose solution there is added and dispersed a salt in the fonn of 
sodium sulphate. When then the solution is heated the cellulosed is regenerated (the 
Carbon disulphide is evaporated) and the salt (sodium sulphate ) is dissolved by 
30 washing the material with water at which a porous spongelike stracture is obtained. The 
material is dried and compressed if desired 
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In order to provide the desired pore size gradient different viscose solutions are used, 
which are applied on top of each other and then regenerated. Sodium sulphate with 
different panicle sizes is used in the different layers, at which a different pore size of 
the foam is obtained By the fact that the different layeis are placed on top of each other 
5 before they are dry there is achieved an integrated structure, in which the layers partly 
penetrated into each other. This is verified by PVD measurements which indicate an 
Integrated material with no gape between the different layers. 

After regeneration of the cellulose and washing for removing the salt particles the 
10 material is dried and compressed to the desired density, which should be in the interval 
0. 1 to 2.0 g/cm^ The material will upon liquid absorption expand quickly in volume 
from 2 to 20 times, preferably from 2 to 15 times its volume in compressed condition. 
The increase of volume at the absorption mainly occurs in the compression direction, i 
e in the z-direction of the material. 
IS The material is used in such a way in an absorbent article that the layer having the 
largest pore size is applied on top, closest to the wearer, so that there will be a 
decreasing pore size in the direction away from the wearer. By this there will be a good 
Uquid acquisition, due to the large pores in the uppermost layer, and an improved 
distribution in the underlying layers due to the higher capillary distribution in the layers 
20 having the smaller pores. Since liquid due to the higher capillary force of smaller pores 
tends to be distributed form larger to smaller pores, the distribution of liquid in the z- 
□ direction away from the uppermost layer is promoted, at the same time as rewet of 

liquid from the underlying layers to the upper layer is prevented 



The foam may of course be of an optional polymeric material and it is possible to create 
different mean pore sizes of the respective foam layers by other methods than described 
above by means of salt crystals of different particle sizes. One such alternative way is 
to use different types of foaming agents when producing the different foam layers* and 
which provide different mean pore sizes. Another way is to influence the foaming 
process in such a way. e g by heating the different layers to different degrees during 
foaming. In this case it would be possible to use the same foaming agent in the different 
layers. 
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Superabsorbent materials may be added to the foam material in connection with the 
viscose production, i e before foaming. The concentration of superabsorbent preferably 
is in the form of a gradient, so that the layer with the largest potes contains the smallest 
amount of superabsorbent and the layer with the smallest pores contains the highest 
amount of superabsorbent. By this the largest liquid storage capacity is provided in the 
layer facing away from the wearer. 



y5 



The superabsorbent material may also be applied on the dried foam, e g in the form of a 
monomer solution which is applied on the side of the which is intended to be facing 

10 away from the wearer. The monomer solution will then form a coaUng on one side of 
the foam and a pan of the monomer solution will penetrate into the open pore system of 
the foam. The monomer solution is polymerized and is then crosslinked. With this 
method there is provided a gradient of the superabsorbent concentration from one side 
of the foam on which the monomer solution has been applied and a distance into the 

15 foam material, so far as the monomer solution has penetrated. 

The monomer solution can also be in the foim of a solution which when applied to the 
compressed foam runs into the pore system thereof and forms a coating on the pore 
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walls. 



Tht monomer solution may also be in the form of a foamed dispersion, which after 
application to one side of the compressed foam is polymerized and crosslinlad. The 
advantage of applying the superabsorbent material in the form of a foamed dispersi 
that a porous structure is formed also of the superabsorbent material, which promotes 
25 the liquid transport. 
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The foam material in the different layers may also be of different polymers, at which it 
for example would be possible to provide a hydrophilicity gradient i the z-direction by 
having foams of different hydrophilicity/hydrophobicity in the different layers. 

In Fig. 3 and 4 there is shown an example of an absorbent article 5 in the form of an 
incontinence guard comprising a liquid pervious topsheet 6, a liquid Impervious 
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backsheet 7 and an absorbent stnicture 1 according to the invention enclosed 
therebetween. 



The liquid pervious topsheet 6 may comprise a nonwoven material, e g a spunbond 
5 material of synthetic filaments, a thennobonded material, e g a bonded carded fibrous 
material or a perforated plastic film. The liquid impervious backsheet 7 usually consists 
of a plastic film, a nonwoven material which has been coated with a liquid impervious 
material or a hydrophobic nonwoven material which resists liquid penetration. 

10 The topsheet 6 and the backsheet 7 have a somewhat larger extension in the plane than 
the absorbent structure 1 and extend outside the edges thereof. The layers 6 and 7 are 
intercoraiected within their projecting portions, e g by gluing or welding with heat or 
ultrasonic. 

15 Between the topsheet 6 and the absorbent structure 1 there may optionally be arranged 
a soft and porous liquid acquisition layer. 

It is pointed out that the incontinence guard shown in the drawings and described above 
only is a non-limiting example of an absorbent article. Thus the shape of the artcle as 
20 weU as its overall construction may vary. The absorbent article may also be a diaper, a 
pant diaper, a sanitary napkin, a bed protection or the like. It would also be possible to 
eliminate the separate liquid pervious topsheet 6 and have the absorbent structure 1 
consisting of the foam material according to the invention be direcdy applied against 
the skin of the wearer 

25 

The absoibent structure 1 may also be combined with other absorbent layers, c g of 
ceUulose fluff pulp, superabsorbents and the Uke, preferably arranged between the 
absorbent stnicture 1 and the Uquid impervious backsheet 7. As mentioned above a 
porous and resilient liquid acquisition layer may be applied between the topsheet 6 and 
30 the absorbent structure I. '. 

The absorbent structure 1 according to the invention may also be arranged over only a 
part of the total surface of the absorbent body of the absorbent article, e g in the 
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intended wetting area of the article where the body liquid will be discharged and which 
normally is located towards the front part of the article 5, He parts of the absorbent 
body that are located outside the wetting area may tfien be of optional other absorbent 
material 

5 



